BISCUIT OVENS 


"ILhere are naüany different oven desigus and progress i& consrammbr 
t-eing rxxade. Pts rest pesssible to give an sxhawuüstiee surinaiy of luce 
zl ryrseme nccfonuvgnm wererk ca zzz exxrrtrudlbe«] baecuuuse uf thee cuigemimerina 
dermil] rbar wreouid bc r-quirced. MÁcsr Eiscoirs arc bkeced P s camenet 
cen tnm accmtinueus proocss Ent rherc arc sore cases cwidhorco m sraTüc 
cven is used and trays of dougi picccs arc put irnbo tbwc oven amd 
rernmaved after n zuirmhles imnmrerval. Mrmmric covers willomurikecouansidered 
here even dgheugh rhmy mrc thc vcypccuasumlly -rmplseyed im rest Exm)dkeries. 

"C w*picallw biscuits arc baked mz dong tunnmeldb ems The owens ave 
rnadeupoisriumuber ef indeperndenty beated amd controlbed zones. 
"Le shorrgesr cvemns mmy have comiw cre zone buc bomgeT cowemnms hnwe 
TW'RGDE DATRM DrencTé mewica. S00 my pical configunranon oonsisrs of chrec or 
four zones. Mhz prewisiou of zones allows different bemiperatures, 
Eoeat upeplüraticrrs ar»xii &extrurtion cxaiddüriemss gio be provided as the 
zbeough pieces arc bhadbhked rnt büseuris. 

"Lhe prodiicricn rsrz cf ac cem dm dGefimcd nvdrs bEengrh snm rac 
duakima timac nexued to Dakc m ppoducr reo thesdo-sirexi stmrucpmure, oolour 
zm zrirkbkguire CIHUIEDRM. 

It £s mot cma tr rnmecmuzmirrr bcar crmnparcd wish rhe rcmsscowirth wüdich 
vt-Crmpcraturc iz mcasiurcdo Im the carly cve6ns oa Enang of mrcfractpryY 
i»rachm peernrtbex cosmsmlierable soxrmge of heak wihuch laedaped £o pexduce 
changes in oven air temiperacures when passage ob product was 
xriperrmmitrtent. Hiowrewvem,it ikrz ncrnmbee tigris bo hemsi hene bricks welLcn 
the cwers dm wtmaTEC4Ó] nm m leng rbpec re cod rbermn ac xhur cdoeem. "ÜFhirs, 
fhecr- js corxgidocrablc ircrtria if he poeocucr tececakres z higher or ber 
heat inpur. Ll inipsartarit Écaturc, Lvaweever, is daa a comnaiderablc 
umnioumr o£ Eeut curs bs crurnkeferred ros rhe producer by rudiarbenm mmmmd 
scomnmie feel th zhis is the bcst mncihod of bukimg. 

"o ewvercomermanwy.ofTheÁnconvenbences cf rhe tmrückJlimed ovenms 
rherc has Damen oa E*erweral nwowe rowards lghraeghr oven ecruucmires 
Durbmalence rs used mand rhis iniroeduces tbe need : achieve uniform 
mrid coritrollabie zir mewcrment within the ovem. 

Prowisicom d& slways nrumcdáae Do wary rf reti cf EÉEenr rhat can bec 
supgphlbexi mo thue tops mri beottorn of the predict. 

Bascuit owenis mre available to suit the type of fuel ro be burnt 
(gmses and oils, of varying cualities, or electricity) mnrd vro dissipare 
this heat cithcr dircctby or imndircctly into the owcen chamber. Fuck for 
cwvens are allbecorming relatively rmore expensive and although the 
cost of fuel is s smalé proportion of the toca procucrcon cceg of 
biscuits, th»ere is meverrthcless a growünmg concerm b» irmpemowe owem 
efficiency and bo wse less fuel. 

Extraction of the oven atmosphere is via ducrs amd flue pipes that 
Ltakc the gasesccour duhreoeugh the rof of the factory. Extraction remy be 
rxmtural cr aided with fans. Tie bharter is vo be preferred as mnanural 
Cxirmction is nmiuch affecred by the wind speeds and remuperatrures 
Cuursiche tkue Enribding. "Ihe srmcouriz of cxtrectucon is controlled twy a 
slide valve in the fluc pipe, usually before rhe exrractiom fan. 

Chensof all types rend ro have a large number of control podrnts 
offering m bewilderuig range of possibilities. Dra onamixy cakes pooblemius 
are increases becmuse rhe coniroálsamarecomnbg crudely calibraned grd are 
located along the hength of the cwen. 

"LUIhe product is taken through the owen on a continuous Dand 
(rarely tÉe own bend isa chan that takes trays). I hrough the oven 
the hand is supperbed on rera skiüds or rollers spaced sufficienagly 
Close to cree arvorher to prevenr appreciabhle sagging cf the band 
between rhem. 

JAfrier passing rhrxugR the oven rte band returns under the owen 
ursumlly cnatsidh- thc hor chamber. En this pessiticm it can be cbeaned 
with wire or fabric rotating briusEes. 

In serne cases prowisicrn is rnmmdefortreating the band or its surfmcoc 
irmunediarebv before the dough picces are pannmed onzo ir. These 
include prehearers, cilimg sprays or rollers mmd flour dusiers. 


5.2 Direct fired ovens 


1n direct firexl ovens the heaters arc inside thc baking chamber and 
arc arranged above and below the baking band. The products of 
combustion (most carbon dioxide and warer) corne into contact 
wirh the dough pieces so only clean gzs (or electric) heaters can be 
used in direct fired ovens. Therc can bc an appreciabie buildup of 


"humüciry" from comnbustion ef the gms. As terc is m significant 
armoumr of rsdiasnr esr from esch burner/hesrter there zre usually 2 
large number of indüvidual turners to provide a more or less even 
hcat application as the biscuits pass through tlvz zonc. ML»ore hcat is 
required at the front of thc oven chan ar the back. Becausc the oven 
band mud rhe dough pieces have ro be heated quickhy, there are 
usumallw rure burners im rhe first rone than laver ones. The Lear is 
conzrolled either by varying the amount of gas being supplied to each 
burner or by rurning off selected burners. The gas and air mixrure 
sugpplwud to cach burner is made by préssurisimng éemher thé g&à or the 
air arl blowing itthrough a venturi tube to make a suitablc gas and 
air miüxturc. 

"ÜEhere are usually control sywrerns cm all or s number of the 
twurnersa ra nmilow variabile disposiricgm ef hear across rhe wven band. 
Adijusementr of rhesrE is usually rhe enginccer's, not the operator's, 
task. 
"The control system also incorgerates safety sysicrs so that ihe 
burners canror be Hit while rherc is a mixmrurc cf gms mm air in thc 
baking chamber and as complete shur down of th&e fuel sygrcem . occurs 
if rhe cwven band csrops. Conrrol of rhe oven remperarure is via 
thermocouples sited. within the baking chamber which modafy the 
amenunt ef gas passed r0 sach burmer, 

Snneétimeéesthere ds als praovismi for düercasang the turbrül&nec af 
the oven atmsphrrc to immpruwc thc hcar tragrxsfer. "This must hc 
limited orherwisc rhe flarmes on the burners may be extinguislued. In 
orüer to mrhisve rhe bemefirs nf pesoad rartmilenne amd thus good hegr 
vansiíer by convection, some direct fired ovens have a single large 
barner per oven sore and the hot gases circulate through We oven 
éhamiber gd back tài the buracr. E lese resemble, i design, indirect 
fired ovens, described below, in which the products of combustion 
do nor pass into thc baking chamlbcr. 

Durecrt firexd owens are thermeost powerfulim nermu ofiheuarttrmnaufer. 
There may also be prehearers under the front of the oven to hear the 
oven band before dough deposition. 

Figure 2 shows a typical design of a direct gas fired oven. 

Blectric ovens are a special case of direcr fired ovens. Elearer 
elements are arranged like the gas burners, above and below the band 
and either each i& controllable or groups are controlled. Electric 
Ovens are eansy to start and stop and are the easiest type of oven to 
control. The exriraction requirement is much less, with economy 
considerations, since there are no products of combustion but the 


Fig. 2 A typical deak)n nl ms chneci gne fireci owen- 


oven 'hurmnidity' is derived only from moisture bost by thc product 
being baked. 

Sadly, electricity is mn expensive fuel in most countries so electric 
c'vens mre ror universally corimen. However orber nore creandve 
Trw-tbhüods of using elecrriciry Dor baking &re being developed. These 
include special high powered radiant heaters for controlling surface 
colouring precimchy and rnicrowuawe mand dielectric heariamxg swsterns 
thar de rst coloarr bat mlbcee ipnipeaowved mcisture rermcwal and hemr the 
centre parts of rhe dough piccc. he use of rlecrricity is mentioned 
gars in Secrion 5.4. 

5.3 Indirect fired ovens 


Indirect fired cens are so called because the products of cornbustion 
deo rct enter the baking chamber. There has te be à hcest exchanger 
system to hear the oven atmwsphere. Indirect fired c»wens wsualh 
hawe cre large burner per zone and rhis may be fuclled either by oil 
or gas. Birber the hor gases [rom the burner xre circulared through 
ductis which areinm rhe baking chamber (und rherefore radimgre bear) or 
mir from rhe baking chamber is cimculsred over a large heat exchanger 
rwear to the burner. W'hicbever is the systern, cdampers are prowided mo 
conrpol amd divert rhe passage of rhe hot gases to various parts of the 
cven chamber aor up flues to the atmosphere. Elues maisr be provided 
for the producrs of combustion and for wvenrillarimag rhe bakimg 
chamber. The fluc freni the burner is reot rorrmmally capable of 
restriction. 


Fag.-3» Cru cnnaee oS an indawcd fru cnn. 


Indirect fired  cwens offer rhe aicsigm cngineecer flexibility in 
providing Srerecorless rmdimsnmtr hesting froen hot tubes, end mere cr 
less convected heating by mir circulation. I hczrnmethods of heating cuan 
be differemr ir successive zones ofa runmel oven. 

Tügwume 3 shaoweeoa schoernuatüic decigri cf cane merae cf omm oundirect frc 
Cem 


$4 — Hybnd ovens 


"The number of indeperndeniy cunrprolled zones amd the lenmgih of 
these zones should ideally be designed pro suit rhe preducr being 
baked. It 1s possible therefore ro have ovens composed of direct xnd 
indirectly $fred zectrwmik. l'haeme gare called hybrid ovens. 

"There is mot enough power uvuilable im indirecr fired ovens to 
bake most laminated crackers bur rhe strong convection hearing 
systerus cof imdirect fired cvcens suirs rnmeoisture rezrneoval im thc larer 
rtis conf md ocwvens. Hybrid ocwens therefore normally have one or 
tero direcr fired zcnez followed by mdirectly fired zoncs. 

"The selective usc of clectric power may alen bc a feature of hybrid 
cvenswirth microwave power used alamg wirh anorher type of poer. 
"Éhreuse of dielectric power is uzualby im a unit sÉrer rhe creen, xs will 
be explzmirned i Section 7. 


5.5  Twpesuufccwen bands 


Ofen bands arc generally available in BOO rr, DOOR rx md 
12040 r7»: widths, although other sizcs cmn siso bc ocbtmimnced. TFhcore 
ape CWuAETRORRS Dypeesm cf band which ofber vearykug degrees of openouess, 
auigkhwr mruloausage life. Sheer steel bares numy be 1.2 rnm oc 1.5 pnm dn 
thickruess ard wecigh abcur Sg pcr squarc rmctrc. F'erforsred srcci 
bands, wirh holes of varying dixrmerer, are avalable znd these give 
thc srrcrugrh and cdurmbilivcy of srecl bends but with improved 
ventilation of rhe product basc. "Thrcy arc cxpensivc. TEcrc arc 
vüricrurs wine buandsrmmgpimng tron the Hugh scpurame mesh types (such xs 
"s ox "R,oepc. describing thee narrnber of weaves per inch and weighing 
about 3.5kzg per scniare mnictre), ro rhe blooped wires which offer 
greaper procduscr support, im8mgrowerd durabilicy mnd gremt fbexibiliry at 
rtEee terza iru cmrurms. Eieavy flatoenred chewron type wowen wire tands 
cffcr thc cxtrermnes in band weight ar around I5 kg per square metre. 
'Phesce bands are particularly fsvowured by procbacers in the L7S84& but 
iT wdll b» appreciaved that comnsidergble power i» mecded t hcar rb 
lbumruid rri tbe first part of the oven. 

E'rowvisbos ie rmiadeto track rhe band rto prevenrit running ver tbe 
cdpes cf rhe rermünmal drunsa mn rhus darkging she strucmarc of rb 
CrveEn or the band itself. Fo change a band is a large rask and banda 
are exnensive because oof rheir considerable hengrh. 


5.58 Preparation and care of oven bands 


Before a new oven band can be used for baking, it is necessary TO 
prepare it. This involves condinonmg and cleaning. The cleaning is 
principally a process of removing mineral oil and dirt, arid in the case 
of wire bands this can be simply done by rubbing rhe band, after 
hearing vo abour 1507€5, wirh clean choths. Steel bands (including 
perforated steel bands) require more attention in order to create a 
clean shiny surface which will nor allow rhe product ro stick while 
baking. It is customary to hear rhe band to abeur 1500€ and to zub a 
fat into ir, bwemrt it through the oven and rhen to rub this aff again at 
the oven exit wirh clean cloths. 

A rough surface due to scratches, metal pining or a buildup of 
carbon from charred fats or dough particles tends to cause product 
sticking. The conditions which cmuse the product to stick are noc 
always obwvicus bur a thin film of vegetable oil usually prevents rhe 
keying of sticky substances such as syrup or milk products which 


